Establishment and characterization of buffalo fetal fibroblasts induced with human telomerase reverse transcriptase.
Fetal fibroblasts are often used as donor cells for SCNT, but their short lifespan greatly limits this application. To provide stable and long-lifespan cells, buffalo fetal fibroblasts (BFFs) transfected with human telomerase reverse transcriptase (hTERT). The hTERT-transfected BFFs (hTERT-BFFs) were evaluated by qRT-PCR, Western blot, karyotype analysis, telomerase activity assay, growth curve assay, flow cytometry, and soft agar assay. The development of SCNT embryos derived from hTERT-BFFs was also assessed in vitro. The morphology of hTERT-BFFs was similar to the nontransfected BFFs, and the karyotype of hTERT-BFFs was normal at passage 30. The hTERT-BFFs at passage 4 and 30 had higher telomerase activity and extended proliferative lifespan with an increase in cell population at S phase when compared with nontransfected BFFs at passage 5 and 30. The mRNA expression of p53 in hTERT-BFFs at passage 5 and 30 remained unchanged when compared with nontransfected BFFs at passage 5, whereas the mRNA expression of p53 in the nontransfected BFFs at passage 30 was increased. Soft agar assay showed that hTERT-BFFs at passage 30 were not a malignant phenotype. Significantly, more SCNT embryos derived from hTERT-BFFs at passage 5 and 30 developed to blastocysts in comparison with BFFs at passage 30. The Caudal type homeobox 2 and Connexin 43 genes were indicated to involve in the development of cloned embryos. These results indicate that transfection of BFFs with hTERT can extend their lifespan and retain their basic and key biological characteristics in the status of primary BFFs.